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Figure	
  S1:	
  DNA	
  copy	
  number	
  changes	
  in	
  a	
  checkpoint	
  mutant	
  subjected	
  to	
  
HU.	
  DNA	
  copy	
  number	
  increase	
  is	
  restricted	
  to	
  origin	
  proximal	
  regions.	
  The	
  plots	
  
show	
   the	
   ratio	
   between	
   uniquely	
  mapped	
   sequencing	
   reads	
   from	
   a	
   G1	
   and	
   S-­‐
phase	
  sample,	
  normalized	
  to	
  a	
  baseline	
  of	
  1.	
  Regions	
  lacking	
  data	
  are	
  non-­‐unique	
  
sequences	
  where	
  reads	
  were	
  not	
  mapped.	
  Black	
  dots	
  are	
  the	
  raw	
  data	
  points	
  in	
  1	
  
kb	
   windows.	
   Fourier	
   transformation	
   was	
   applied	
   to	
   generate	
   the	
   smoothed	
  
profiles,	
   shown	
   in	
   solid	
   grey.	
   Open	
   circles	
   represent	
   known	
   replication	
   origin	
  
locations;	
  arrows	
  represent	
  peak	
  calls.	
  
Figure	
   S2:	
   Mcm4	
   ChIP-­‐seq	
   data.	
   Profile	
   showing	
   the	
   enrichment	
   of	
   Mcm4	
  
bound	
  sequences	
  in	
  alpha	
  factor	
  arrested	
  cells.	
  
Figure	
   S3:	
   Scatter	
   plots	
   for	
   comparisons	
   between	
   HU	
   peak	
   height	
   and	
  
origin	
   replication	
   time.	
  For	
  each	
  origin	
   identified	
  as	
  a	
  peak	
   in	
  the	
  HU	
  dataset	
  
the	
   origin	
   replication	
   time	
   is	
   plotted	
   against	
   the	
   HU	
   peak	
   height.	
   (left)	
   The	
  
median	
   replication	
   time	
   (Trep	
   in	
  min,	
   from	
   time	
   course	
   analysis)	
   is	
   used	
   as	
   a	
  
measure	
   of	
   origin	
   replication	
   time.	
   (right)	
   The	
   inferred	
  mean	
   origin	
   activation	
  
time	
   (Yang	
  et	
   al.,	
   2010)	
   is	
  used	
  as	
   a	
  measure	
  of	
   origin	
   activation	
   time.	
   In	
   each	
  
case	
  correlation	
  coefficients	
  are	
  given.	
  
Figure	
  S4:	
  Time	
  course	
  analysis	
  of	
  genome	
  replication.	
  S.	
  cerevisiae	
  genome	
  
replication	
   dynamics	
   from	
   seven	
   time	
   points	
   through	
   a	
   synchronous	
   S-­‐phase	
  
(each	
  normalized	
  to	
  the	
  alpha	
  factor	
  arrest):	
  25	
  min	
  (light	
  blue),	
  30	
  min	
  (red),	
  35	
  
min	
   (blue),	
   40	
  min	
   (gold),	
   45	
  min	
   (green),	
   50	
  min	
   (violet)	
   and	
   90	
  min	
   (grey).	
  
Open	
  circles	
  represent	
  known	
  replication	
  origin	
  locations.	
  
Figure	
   S5:	
   Median	
   replication	
   time	
   from	
   time	
   course	
   data.	
   Open	
   circles	
  
represent	
  known	
  replication	
  origin	
  locations.	
  
Figure	
   S6:	
   Scatter	
   plots	
   for	
   pairwise	
   comparisons	
   between	
   the	
   copy	
  
number	
   approaches	
   to	
  measuring	
   genome	
   replication	
   and	
   two	
   published	
  
studies	
  (16,17).	
  Correlation	
  coefficients	
  are	
  given	
  for	
  each	
  comparison.	
  
Figure	
   S7:	
  Distance	
   to	
  nearest	
   confirmed	
   replication	
  origin	
   for	
  peak	
   calls	
  
from	
  Trep	
  data.	
  
Figure	
   S8:	
   Comparions	
   of	
   sort-­‐seq	
   biological	
   replicates.	
   Relative	
   copy	
  
number	
   replication	
   profiles	
   for	
   diploid	
   S.	
  cerevisiae.	
   Replicate	
   1	
   (SOLiD	
  
sequencing)	
  data	
  points	
  are	
  shown	
  in	
  black,	
  replicate	
  2	
  (Illumina	
  sequencing)	
  in	
  
red.	
  Dots	
  are	
  raw	
  data	
  points	
  in	
  1	
  kb	
  windows.	
  
Figure	
   S9:	
   Sort-­‐seq	
   analysis	
   reveals	
   identical	
   replication	
   dynamics	
   in	
  
haploids	
  and	
  diploids.	
  Relative	
  copy	
  number	
  replication	
  profiles	
  from	
  sort-­‐seq	
  
for	
  the	
  S.	
  cerevisiae	
  genome.	
  Dots	
  are	
  raw	
  data	
  points	
  in	
  1	
  kb	
  windows	
  and	
  lines	
  
show	
   smoothed	
   profiles	
   (black	
   for	
   diploid,	
   grey	
   for	
   haploid).	
   Bars	
   above	
   the	
  
profile	
  indicate	
  1	
  kb	
  windows	
  that	
  are	
  significantly	
  different	
  (black	
  for	
  p	
  <	
  0.001;	
  
grey	
  for	
  p	
  <	
  0.01).	
  
Figure	
   S10:	
   Direct	
   measurement	
   of	
   genome	
   replication	
   in	
   exponentially	
  
growing	
   cells.	
  Marker	
   frequency	
  analysis	
  as	
  a	
  proxy	
   for	
   replication	
   time.	
  Grey	
  
dots	
  are	
  the	
  raw	
  data	
  points	
  (in	
  1	
  kb	
  windows)	
  and	
  the	
  line	
  shows	
  the	
  smoothed	
  
profile	
   (left	
   y-­‐axis	
   scale).	
   Black	
   dots	
   show	
   relative	
   copy	
   number	
   from	
   the	
  
(Illumina)	
  sort-­‐seq	
  experiment	
  (right	
  y-­‐axis	
  scale).	
  Open	
  circles	
  represent	
  known	
  
replication	
  origin	
  locations;	
  blue	
  bars	
  indicate	
  centromere	
  locations.	
  
	
  



Table	
   S1:	
   Summary	
   of	
   deep	
   sequencing	
   experiments.	
   Six	
   different	
  
experiments	
  are	
  presented	
  with	
  the	
  strain	
  name	
  and	
  pertinent	
  information	
  from	
  
each	
  genotype	
  shown.	
  For	
  each	
  experiment	
  the	
  following	
  summary	
  information	
  
is	
   presented:	
   the	
   sequencing	
   technology;	
   the	
   strain	
   name;	
   library	
   construction	
  
method;	
  a	
  sample	
  description;	
  the	
  mean	
  DNA	
  copy	
  number	
  as	
  measured	
  by	
  flow	
  
cytometry	
  (N/A	
  –	
  not	
  applicable);	
  total	
  reads	
  generated;	
  and	
  the	
  total	
  number	
  of	
  
reads	
   that	
   mapped	
   uniquely	
   within	
   the	
   nuclear	
   genome.	
   In	
   each	
   case	
   50	
   bp	
  
sequencing	
  reads	
  were	
  obtained.	
  
Table	
  S2:	
  Genotypes	
  of	
  strains	
  used	
  in	
  this	
  study.	
  
Table	
   S3:	
   Details	
   of	
   confirmed	
   essential	
   sequence	
   elements	
   at	
   102	
  
replication	
  origins.	
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ELP2
YGR201C

PCT1

YGR203W
ADE3

YGR204C-A

YGR205W
MVB12

YGR207C

SER2

TRX2
YGR210C

ZPR1
SLI1

RTA1

RPS0A
RSM27

GPI1

CCH1

tG(GCC)G2

CRM1
YGR219W

MRPL9
TOS2

PET54

HSV2

AZR1
AMA1

YGR226C

DIE2
YGR228W

SMI1

BNS1

PHB2

NAS6

PHO81

YHB1

YGR235C
SPG1

YGR237C
KEL2

PEX21
PFK1

YGR240C-A

YGR242W

YAP1802

YGR243W

LSC2
SDA1

BRF1

CPD1
SOL4

MGA1

YGR250C

YGR251W
GCN5

PUP2
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ENO1

COQ6
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GND2

MTM1
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TNA1

YGR259C
APL6

BUD32
YGR263C

YGR265W

MES1

YGR266W

FOL2

YGR269W

HUA1

YTA7

YGR270C-A

SLH1

YGR271C-A
YGR272C
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TAF1

RTT102

RNH70
YGR277C

CWC22

SCW4
PXR1

YOR1

BGL2
YGR283C
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ZUO1

BIO2
YGR287C

MAL13
YGR290W

MAL11
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YGR294W

YGR293C
COS6
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YHL050W-A

YHL050C
YHL049C

YHL048C-A

COS8
YHL046W-A

ARN2
YHL046C

YHL045W
YHL044W

ECM34
YHL042W

YHL041W

ARN1

YHL039W

CBP2
YHL037C

MUP3

VMR1

YHL034W-A

SBP1
RPL8A

GUT1

YHL030W-A

GOS1

ECM29

YHL029C

WSC4
RIM101

YHL026C

SNF6
RIM4

RMD11

tH(GUG)H

SPO11
YHL021C

OPI1

YHL019W-A

APM2

YHL018W
YHL017W

DUR3

YHL015W-A
RPS20

YLF2
OTU2

YHL012W

PRS3
YHL010C

YAP3
tV(AAC)H

YHL008C

YHL006W-A

STE20
SHU1

MRP4

YHL005C
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QCR10

LEU5

YHR003C
NEM1

GPA1
MRS11

tT(AGU)H

STP2

ERG11
YHR007C-A

SOD2
YHR009C

RPL27A
DIA4

VPS29

ARD1

SPO13

tS(AGA)H

tQ(UUG)H
MIP6

YSC84

YSC83

ARG4
DED81

YHR020W

tA(AGC)H
RPS27B

ECM12

YHR022C
YHR022C-A

MYO1

MAS2

THR1
PPA1

RPN1

YHR028W-A

DAP2
YHI9

SLT2
RRM3

YHR032W
YHR032W-A

YHR032C-A

YHR033W

PIH1

YHR035W
BRL1

PUT2
RRF1

MSC7
VMA10

BCD1

SRB2

NCP1

DOG2
DOG1

YHR045W
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YHR052W-A

CUP1-1
YHR054C

YHR054W-A

CUP1-2

YHR056W-A

RSC30
CPR2

MED6

FYV4
VMA22

GIC1
RPP1

PAN5

YHR063W-A

SSZ1
RRP3

SSF1
HTD2

DYS1

RRP4

TRM5

YHR069C-A
YHR070C-A

PCL5

tF(GAA)H1

ERG7

YHR071C-A

NOP10
OSH3

YHR073W-A

YHR073C-B

QNS1

PPE1

PTC7

NMD2

YHR078W

IRE1
SAE3

YHR080C

LRP1

KSP1

SAM35
STE12

IPI1
NAM8

YHR086W-A
YHR087W

RPF1

GAR1
YNG2

MSR1
HXT4

AHT1

HXT1

YHR095W
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YHR097C

SFB3
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GGA2
CTM1
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COX23
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NDT80
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YHR125W
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WSS1
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YHR140W

RPL42B
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DSE2
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DCD1
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YHR145C
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YHR151C
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DNA2

YHR165W-A

PRP8
CDC23

THP2
MTG2

DBP8
NMD3

ATG7
SPC97

YHR173C

ENO2
CTR2

YHR175W-A
FMO1

YHR177W
STB5

OYE2
YHR180W

YHR180W-A
tT(UGU)H

YHR180C-B

SVP26
YHR182W

GND1

YHR182C-A

SSP1

PFS1
tV(CAC)H

KOG1

IKI1

GPI16

PTH1
ERG9

CTF8

YHR192W

EGD2

MDM31

YHR193C-A

NVJ1
UTP9

RIX1

YHR198C
YHR199C
YHR199C-A

RPN10

PPX1
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YIL172C
YIL169C

YIL166C
YIL165C

NIT1
YIL163C

SUC2
YIL161W

POT1

BNR1
YIL158W
YIL156W-A

COA1

YIL156W-B
UBP7

GUT2
IMP2'

RRD1
YIL152W

YIL151C
MCM10

MLP2

RPL40A

SLN1
ECM37

PAN6

TID3

SSL2

CCT2

YIL142C-A

YIL141W
AXL2

REV7
TPM2

TMA108

OM45

VHS2
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FLX1

RPL16A
CSM2
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POG1
QDR2
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RPI1

RHO3

PRM5

HIS5
YIL115W-A

NUP159
POR2

SDP1
HOS4

COX5B
YIL110W

SEC24

YIL108W

PFK26

MOB1
YIL105W-A

SLM1
SHQ1

DPH1

YIL102C-A
YIL102C

tT(AGU)I1

XBP1

YIL100W

YIL100C-A

SGA1

FMC1

FYV10

YIL096C
tI(AAU)I1

PRK1

LYS12
RSM25

YIL092W

YIL091C

ICE2
YIL089W

tE(CUC)I

AVT7
YIL087C

ARS909 ARS911 ARS911.5 ARS912
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SDS3
YIL083C

YIL082W
tI(AAU)I2

AIR1

THS1

YIL077C

SEC28

RPN2
SER33

SPO22

HOP1
YIL071W-A

PCI8
MAM33

RPS24B

YIL068W-A

SEC6

YIL066W-A

YIL067C
RNR3

FIS1

YIL064W

YRB2
ARC15

SNP1

YIL060W
YIL058W

YIL059C
YIL057C

SUP17
VHR1

YIL055C

YIL054W
RHR2

RPL34B
MMF1

PCL7
DFG10

NEO1

YIL047C-A
SYG1

YIL046W-A
MET30

PIG2

AGE2
CBR1

PKP1

GVP36
APQ12

TED1

NOT3
PRM2

CST6

CKA1
CAP2

BCY1
YIL032C

ULP2
YIL030W-A

YIL029W-A
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ARS913 ARS913.5ARS914

0.200M 0.210M 0.220M 0.230M 0.240M 0.250M 0.260M 0.270M 0.280M 0.290M

0.200M 0.210M 0.220M 0.230M 0.240M 0.250M 0.260M 0.270M 0.280M 0.290M
0.0

3.0

6.0

9.0

W303

coding RNA

noncoding RNA

rRNA

LTR

YIL029W-A

SSM4
tK(CUU)I

YIL029C

YIL028W

KRE27
IRR1

YIL025C
YIL024C
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RPB3

YIL021C-A
YIL020C-A

HIS6

FAF1
RPL2B

VID28

SNL1
BAR1

tD(GUC)I1
YIL014C-A

tT(AGU)I2
MNT3

PDR11

YIL012W
TIR3

DOT5

EST3
tD(GUC)I2

FAA3
URM1

NAS2

YIA6
EPS1

BET1

CFD1
YIL002W-A

INP51

YIL001W
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SGN1
MPH1

YIR003W
DJP1

IST3

PAN1

tE(UUC)I
YIR007W

PRI1

MSL1
DSN1

STS1

SQT1

GAT4

YIR014W
RPR2

YIR016W
YIR017W-A

MET28

YAP5

YIR018C-A
MUC1
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MRS1

YIR020C-B

YIR021W-A
SEC11

DAL81
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YIR030W-A
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DAL3

MGA2

LYS1
YIR035C

YIR036W-A

YIR036C

HYR1

GTT1
YPS6

YIR040C
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YIR042C
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noncoding RNA

rRNA

LTR

YJL225W-A

YJL225C
PAU1

YJL222W-B
YJL222W-A

VTH2
YJL220W

FSP2

HXT9
YJL218W

YJL217W

YJL216C
YJL215C

HXT8
YJL213W

OPT1

PEX2

YJL211C

CBP1

NUC1
LAA1

YJL206C
NCE101

RCY1

PRP21

YJL202C

ECM25

ACO2
tT(AGU)J

MBB1

PHO90
UBP12

YJL197C-A
ELO1

CDC6

YJL195C

YJL193W

SOP4

RPS14B

RPS22A

RPL39

BUD19
SWE1

MNN5

YJL185C

GON7
MNN11

YJL181W

YJL182C
ATP12

PFD1

ATG27

RPL17B
YJL175W

SWI3

KRE9

RFA3

CPS1

YJL171C
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tE(UUC)J

YJL161W

YJL160C

HSP150

CIS3
FAR1

YJL156W-A

SSY5
FBP26

VPS35
INO1

YJL152W

SNA3

YJL150W
YJL149W

RPA34

YJL147C

IDS2
SFH5

YJL144W
TIM17

YJL142C
YAK1

RPB4

YUR1
TIF2

GLG2

YJL136W-A

RPS21B

YJL135W
LCB3

YJL133C-A

MRS3
YJL132W

YJL131C
URA2

TRK1
PBS2

YJL127W-A

YJL127C-B
SPT10

NIT2

GCD14
LSM1
YJL123C
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YJL120W
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YJL119C

PHO86
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YJL107C

IME2
SET4

PAM16

YJL103C

MEF2
tR(ACG)J

GSH1

LSB6
CHS6

SAP185
PHS1
MRPL49

BCK1

KHA1
TOK1

SRS2

GWT1
DPB11

SIP4
ARG3

TRL1

EXO70

YJL086C
ALY2

TAX4
IML2

ARP4
SCP160

PRY1
PRY3

YJL077W-B
YJL077W-A

ICS3

NET1

APQ13
SMC3
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YJL067W

MPM1

YJL064W

DLS1
MRPL8

YJL062W-A
LAS21

NUP82
BNA3

YHC3

BIT61
IKS1

ZAP1

YJL055W
TIM54

PEP8

YJL052C-A

TDH1
YJL051W

MTR4
YJL049W

UBX6
YJL047C-A

RTT101

YJL046W
SUP7

tR(UCU)J1
tD(GUC)J2

YJL045W

GYP6

YJL043W
MHP1

NSP1

NUP192
tD(GUC)J3
tR(UCU)J2

YJL038C

YJL037W
tV(AAC)J

SNX4

TAD2

KAR2
HCA4
YJL032W

BET4

MAD2

VPS53
EMT5

YJL028W

YJL027C

RNR2

YJL026C-A

RRN7

APS3
tG(GCC)J1

YJL022W
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VTC4

RPC17

tK(CUU)J

tW(CCA)J
YJL010C

YJL009W

CCT8

EMT3

YJL007C
CTK2

SUP51

CYR1

SYS1

COX16

OST1

PRE3

CEN_chr10

AVT1
MPP10

YJR003C
SAG1

APL1

YJR005C-A

POL31
SUI2
YJR008W

TDH2

MET3

SPC1
YJR011C

GPI14

YJR012C

TMA22
YJR015W

ILV3

YJR018W

ESS1

YJR020W

TES1
REC107

LSM8

YJR023C
YJR024C

BNA1
YJR030C

GEA1

CPR7

RAV1

PET191
RAD26

ARS1014 ARS1015 ARS1016 ARS1017

0.400M 0.410M 0.420M 0.430M 0.440M 0.450M 0.460M 0.470M 0.480M 0.490M

0.400M 0.410M 0.420M 0.430M 0.440M 0.450M 0.460M 0.470M 0.480M 0.490M
0.0

3.0

6.0

9.0

W303

coding RNA

noncoding RNA

rRNA

LTR

RAD26
YJR037W

HUL4

YJR039W

YJR038C

GEF1

URB2

NUP85

POL32
IMT3

VPS55
SSC1

TAH11

tS(AGA)J
ANB1

CYC1

UTR1

ISY1
OSM1

tG(GCC)J2
RAD7

BFA1
YJR054W

HSX1
HIT1

tD(GUC)J4

YJR056C
SUP4
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  (2013)	
  Supplementary	
  Table	
  S1	
  

	
  

Technology	
  
&	
  sequencing	
  
platform	
  

Strain	
  &	
  
Selected	
  
Genotype	
  

Library	
  construction	
   Sample	
   Mean	
  Copy	
  
Number	
  by	
  

Flow	
  Cytometry	
  

Total	
  
Reads	
  

Uniquely	
  Mapping	
  
Reads	
  

SOLiD	
  
5500	
  system	
  

AUY077	
  
MATa	
  

5500	
  SOLiD	
  Fragment	
  library	
  
core	
  kit	
  
(Applied	
  biosystems,	
  
4464412)	
  

Alpha	
  factor	
  arrest	
   1.00	
   17,679,718	
   16,056,228	
  
25	
  min	
  release	
   1.06	
   23,564,200	
   20,997,274	
  
30	
  min	
  release	
   1.09	
   24,993,881	
   22,501,754	
  
35	
  min	
  release	
   1.21	
   26,283,891	
   23,893,069	
  
40	
  min	
  release	
   1.40	
   27,809,830	
   25,386,748	
  
45	
  min	
  release	
   1.56	
   23,736,925	
   21,968,165	
  
50	
  min	
  release	
   1.68	
   22,005,344	
   20,535,997	
  
90	
  min	
  release	
   1.95	
   32,053,518	
   29,619,880	
  

SOLiD	
  
3	
  plus	
  system	
  

CAY106	
  
MATa	
  
rad53Δ	
  
sml1Δ	
  

SOLiD	
  Fragment	
  Library	
  
Construction	
  Kit	
  (Applied	
  
biosystems,	
  4443471	
  

Alpha	
  factor	
  arrest	
   N/A	
   19,075,049	
   18,675,416	
  

60	
  min	
  in	
  HU	
   N/A	
   13,712,377	
   13,317,219	
  

SOLiD	
  
4	
  system	
  

T7107	
  
Haploid	
  

SOLiD	
  Fragment	
  Library	
  
Construction	
  Kit	
  (Applied	
  
biosystems,	
  4443471)	
  

G2	
  phase	
  sorted	
  
cells	
   N/A	
   21,461,618	
   20,442,400	
  

S	
  phase	
  sorted	
  
cells	
   N/A	
   16,935,636	
   16,205,005	
  

SOLiD	
  
4	
  system	
  

T9475	
  
Diploid	
  

SOLiD	
  Fragment	
  Library	
  
Construction	
  Kit	
  (Applied	
  
biosystems,	
  4443471)	
  

G2	
  phase	
  sorted	
  
cells	
   N/A	
   45,368,930	
   43,734,400	
  

S	
  phase	
  sorted	
  
cells	
   N/A	
   24,346,946	
   23,183,066	
  

Illumina	
  
HiSeq2000	
  

T9475	
  
Diploid	
  

NEBNext	
  DNA	
  Library	
  Prep	
  
Master	
  Mix	
  Set	
  for	
  Illumina	
  

G2	
  phase	
  sorted	
  
cells	
   N/A	
   164,698,046	
   131,816,351	
  

S	
  phase	
  sorted	
  
cells	
   N/A	
   195,717,543	
   155,734,122	
  

Illumina	
  
HiSeq2000	
  

T7107	
  
Haploid	
  

NEBNext	
  DNA	
  Library	
  Prep	
  
Master	
  Mix	
  Set	
  for	
  Illumina	
  

Stationary	
  phase	
  
cells	
   N/A	
   293,409,051	
   234,532,691	
  

Exponential	
  phase	
  
cells	
   N/A	
   262,092,475	
   213,008,532	
  



Müller, Hawkins et al. (2013) Supplementary Table S2 

 

Strain name Genotype Source 

AUY077 ade2-1 trp1-1 can1-100 leu2-3,112 his3-11,15 ura3 
GAL+ ssd1,d2 RAD5+ 

this study 

CAY106 MATa; ade2-1; trp1-1; can1-100; leu2,3-112; his3-
11,15; ura3; ssd1: bar1::TRP1; sml1::URA3 
rad53::LEU2 

this study 

T7107 MATa, RAD5, BUD4, leu2, ura3, trp1, ade2, his3 Tomoyuki Tanaka 

T9475 MatA/MATalpha, RAD5/RAD5, BUD4/BUD4, 

leu2/leu2, ura3/ura3, trp1/trp1, ade2/ade2, his3/his3 

Tomoyuki Tanaka 

 



Müller, Hawkins et al. (2013) Supplementary Table S3 

 

Origin name ACS sequence Reference 

ARS202	
   TTTTAATTTTT	
   This	
  study	
  

ARS209	
   TTTTATGTTTT	
   (Bouton	
  and	
  Smith)	
  

ARS214	
   ATTTATATTTT	
   (Hoggard	
  et	
  al.) 

ARS219.5	
   TTCTATATTTT	
   (Hoggard	
  et	
  al.) 

ARS224	
   TTTAACGTTTT	
   This	
  study	
  

ARS301	
   TTTTATGTTTT	
   (Sharma	
  et	
  al.)	
  

ARS302	
   TTTTATATTTT	
   (Sharma	
  et	
  al.)	
  

ARS303	
   ATTTATATTTT	
   (Vujcic	
  et	
  al.)	
  

ARS304	
   TTATAAATTT	
   (Bouton	
  and	
  Smith	
  1986)	
  

ARS305	
   TTATATGTTTT	
   (Huang	
  and	
  Kowalski)	
  

ARS306	
   ATTTATATTTA	
   (Theis	
  et	
  al.)	
  

ARS307	
   ATTTATGTTTT	
   (Palzkill	
  and	
  Newlon)	
  

ARS309	
   GTTTATATCTT	
   (Theis	
  and	
  Newlon)	
  

ARS310	
   TTTTACTTTTT	
   (Theis	
  and	
  Newlon)	
  

ARS313	
   TTTTACTTTTA	
   (Chang	
  et	
  al.)	
  

ARS315	
   TTTTATGTTTT	
   (Crampton	
  et	
  al.)	
  

ARS316	
   TTTCAAATTTA	
   (Chang	
  et	
  al.)	
  

ARS317	
   TTTTATATTTA	
   (Chang	
  et	
  al.)	
  

ARS318	
   TATCATGTTTT	
   (Chang	
  et	
  al.)	
  

ARS319	
   TTTTATGTTTA	
   (Chang	
  et	
  al.)	
  

ARS320	
   TTTTATGTTAT	
   (Vujcic	
  et	
  al.)	
  

ARS404	
   TTTAATATTTT	
   (Kearsey)	
  

ARS416	
   TTTTATGTTTA	
   (Celniker	
  et	
  al.)	
  

ARS422	
   ATTAATGTTTT	
   This	
  study	
  

ARS423	
   TTTTACATTTT	
   (Hoggard	
  et	
  al.) 

ARS428	
   TTTTATATTTT	
   (Hoggard	
  et	
  al.) 

ARS432	
   TTTTTTTTCTTTTCT	
   (Nieduszynski	
  et	
  al.)	
  

ARS432.5	
   TTATTTACATTTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS442	
   ATTTATGTTTA	
   (Hoggard	
  et	
  al.) 

ARS512	
   AATTATGTTTA	
   (Hoggard	
  et	
  al.) 



ARS514	
   ATTTATGTTTT	
   (Hoggard	
  et	
  al.) 

ARS516	
   ATTTACTTTTT	
   (Hoggard	
  et	
  al.) 

ARS601	
   ATTTCCATTTT	
   (Shirahige	
  et	
  al.)	
  

ARS602	
   TTATACGTTTA	
   (Shirahige	
  et	
  al.)	
  

ARS603	
   TTTAAAGTTTT	
   (Shirahige	
  et	
  al.)	
  

ARS603	
   TTTCATATTTT	
   (Shirahige	
  et	
  al.)	
  

ARS603.5	
   TTCCATATTTT	
   (Yamashita	
  et	
  al.)	
   	
  

ARS604	
   TTTTACGTTTT	
   (Shirahige	
  et	
  al.)	
  

ARS605	
   AATTACGTTTT	
   (Shirahige	
  et	
  al.)	
  

ARS606	
   ATTTATATTTT	
   (Shirahige	
  et	
  al.)	
  

ARS607	
   GTTTATATTTA	
   (Shirahige	
  et	
  al.)	
  

ARS608	
   TTTTACTTTTA	
   (Shirahige	
  et	
  al.)	
  

ARS609	
   TTTTATGTTTT	
   (Shirahige	
  et	
  al.)	
  

ARS702	
   TTTTTAATATTTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS704	
   TTTTATACGTTTATG	
   (Nieduszynski	
  et	
  al.)	
  

ARS707	
   CATTTTATAATTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS710	
   TTTTTTATATTTATT	
   (Nieduszynski	
  et	
  al.)	
  

ARS714	
   TTATTTACTTTTAGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS716	
   AATTACGTTTA	
   (Hoggard	
  et	
  al.) 

ARS717	
   TTATTTAACTTTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS718	
   AAATTATTGTTTAGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS719	
   TTATTTATGTTTTGC	
   (Nieduszynski	
  et	
  al.)	
  

ARS721	
   GTATTTATATTTAGC	
   (Nieduszynski	
  et	
  al.)	
  

ARS727	
   TATTTTATGTTTACT	
   (Nieduszynski	
  et	
  al.)	
  

ARS728	
   TTGTTTATATTTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS729	
   TTTTTTACCTTTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS731	
   TGTATATAGTTTAGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS731.5	
   ATTTTAATATTTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS733	
   TTTTTTAATTTTTTT	
   (Nieduszynski	
  et	
  al.)	
  

ARS809	
   TTAGACATTTA	
   (Hoggard	
  et	
  al.) 

ARS818	
   TTTCATGTTTT	
   (Hoggard	
  et	
  al.) 

ARS822	
   TTATACATTTT	
   (Hoggard	
  et	
  al.) 

ARS911	
   GTTTATGTTTT	
   (Hoggard	
  et	
  al.) 



ARS920	
   TTTTATATTTT	
   (Hoggard	
  et	
  al.) 

ARS1001	
   TTTTATGTTTA	
   (Xu	
  et	
  al.)	
  

ARS1002	
   TTTTATGTTTA	
   (Xu	
  et	
  al.)	
  

ARS1003	
   TTTTATTTTTA	
   (Xu	
  et	
  al.)	
  

ARS1004	
   TTTTTAGTTTT	
   (Xu	
  et	
  al.)	
  

ARS1005	
   TTATATGTTTT	
   (Xu	
  et	
  al.)	
  

ARS1007	
   ATATATATTTA	
   (Xu	
  et	
  al.)	
  

ARS1007.5	
   ATCTATGTTTA	
   (Xu	
  et	
  al.)	
  

ARS1009	
   ATTTATATTTA	
   (Xu	
  et	
  al.)	
  

ARS1011	
   TTTTATGTTTA	
   (Xu	
  et	
  al.)	
  

ARS1014	
   TTTTATATTTA	
   (Xu	
  et	
  al.)	
  

ARS1015	
   ATTTATATTTT	
   (Xu	
  et	
  al.)	
  

ARS1018	
   TTTTACATTTA	
   (Xu	
  et	
  al.)	
  

ARS1019	
   TTTTATCTTTA	
   (Xu	
  et	
  al.)	
  

ARS1020	
   ATTTACATTTT	
   (Xu	
  et	
  al.)	
  

ARS1021	
   TTGTTTAACATTAGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS105	
   ATTAACAATTA	
   (Hoggard	
  et	
  al.)	
  

ARS1114	
   TTTTATGTTTT	
   (Hoggard	
  et	
  al.) 

ARS1118	
   TTTTACATTTA	
   This	
  study	
  

ARS1123	
   TTTTATATTTA	
   (Hoggard	
  et	
  al.) 

ARS1216.5	
   GTTTATGTTTT	
   (Nieduszynski	
  et	
  al.)	
  

ARS1307	
   ATTTATGTTTT	
   (Hoggard	
  et	
  al.) 

ARS1320	
   ATTTATATTTA	
   (Hoggard	
  et	
  al.) 

ARS1323	
   GTTTATGTTTA	
   (Hoggard	
  et	
  al.) 

ARS1324	
   TTTTACTATTT	
   This	
  study	
  

ARS1325	
   TTTCATATTTT	
   (Hoggard	
  et	
  al.) 

ARS1329	
   ATTTAGTCTTT	
   (Hoggard	
  et	
  al.) 

ARS1332	
   TTTTATGTTTG	
   (Hoggard	
  et	
  al.) 

ARS1405	
   TTTTATTTTTA	
   (Hoggard	
  et	
  al.) 

ARS1413	
   ATTTGTATTTA	
   (Friedman	
  et	
  al.)	
  

ARS1420	
   CTTTATGTTTA	
   (Hoggard	
  et	
  al.) 

ARS1513	
   TTTTACCTTTT	
   (Hoggard	
  et	
  al.) 

ARS1521	
   TTTTATATTTT	
   (Hoggard	
  et	
  al.) 



ARS1526	
   ATTTTAATATTTGTT	
   (Nieduszynski	
  et	
  al.)	
  

ARS1528	
   TTTGTTTATGTTTAGGT	
   (Breier	
  et	
  al.)	
  

ARS1528	
   GTTTATGTTTA	
   (Hoggard	
  et	
  al.) 

ARS1529.5	
   TTGTTTAAATTTTGT	
   (Nieduszynski	
  et	
  al.)	
  

ARS1529.5	
   GTTTAAATTTT	
   (Hoggard	
  et	
  al.) 

ARS1625	
   ATTTACGTTTA	
   (Hoggard	
  et	
  al.) 

ARS1626.5	
   TTATTTATATTTTGG	
   (Nieduszynski	
  et	
  al.)	
  

ARS1631	
   TTTTATATTTG	
   (Hoggard	
  et	
  al.) 
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